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1 Verifying your setup:

This example is designed to ensure both PC and aes220 module are setup correctly and able to talk to each other using USB
communication. For reference the source code on the PC side can be found in the aes220_LoopbackCmdLineExample.cpp in the
\Examples\LoopbackExample\CmdLine\ folder while the vhdl code is in the \ExampleslLoopbackExample\vhdl\ folder. Both source
code have however already been compiled and synthesized so it is only necessary to download/execute the relevant binary files for
running the example. Note that there are two version of the .bin file for the FPGA, one for the aes220a module and one for the
aes220b.

Connect the aes220 module to the PC via a USB cable.

Open aes220Programmer (in \aes220_win_files\bin\aes220Programmer.exe or \aes220_win_files\lin\aes220Programmer if on Linux)

Program FPGA

hank you For using aes220 Programmer.

Figure 1: aes220 Programmer

In the field beside the Configure FPGA button browse to the example folder (\Examples\LoopbackExample\vhdl\) and select the
aes220x_Loopback_Example_ent.bin file.

Click on Configure FPGA

Note: To program the FPGA flash memory with the example so that it will boot up already configured after a reset or power cycle
select Program FPGA instead of Configure.

Open the Command Line window (cmd.exe) and navigate to the example CmdLine folder (\Examples\LoopbackExample\CmdLine\)
and run the loopback example: LoopbackCmdLineExample(.exe)
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/Temp$ sudo ./LoopbackCmdLineExamplelin
<{mdLineExample Version 1.4.0
size L5B 1
size WSB 2
containing 513 byt via pipe 3.

ze LSB (1) to reset counter

125, 126, 1 135

. . . 133, 134, 135,
. 145, 146, 14 1 154, 155, 156,
165, 67, 168, 169, 17 171 7 17 174, 175, 176,
1 - E

Figure 2: Terminal Window

The example will now send a buffer to the FPGA and read it back. If no errors occur the content of the buffer received will be
displayed and should consist of 513 bytes.

Note: the compiled example expects to find the libaes220-x.x.x.so library in the /windows/system32 folder (or /ust/lib/ under linux). ‘
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2 Running vour first example

2.1Creating a new project

We will now use Xilinx Web ISE tool to generate a new project. The tool is freely available from Xilinx web site (see www.xilinx.com).
For other tools, please, refer to the tool's own documentation, however the options shown here should apply whatever the tool used.

Note: only the options relevant to creating a project for the aes220 are shown here. For a deeper understanding of the different
options of the Xilinx Web ISE tool, please, refer to the Xilinx documentation.

Create a new project using the New Project Wizard:

~000

Create New Project
Specify project location and kype.

~
i

/media/Data/Sourcesfvhdl/MyFirstExample
/media/Data/Workspace/vhdl/MyFirstExample

Figure 3: New Project Name and Folders

Note: the source files for the project and the files created by the ISE application do not have to be kept in the same folder as shown
in figure 3 above.

Clicking the Next button brings you to the Project Settings form where you need to select the right device, in our case select:
Family: Spartan 3A and Spartan 3AN

Device: XC35200AN or XC3S400AN depending on which module you are developing for.

Package: FTG256

Speed: -4

Optionally you can change the VHDL Source Analysis Standard to VHDL-200X

See figure 4 for a visual representation of the expected form once set.
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~0H00

Pm‘;ﬂ%:;;ings e Clicking Next will bring the Project Summary
’ s window where you can check that the values

selected are as expected and clicking Finish will
Property Name Value close the New Project Wizard and bring you back to

Evaluation Development Board None Specified the ISE maln WIndOW

Product Category All ———
Family 'ﬁrtanm\ and 5partan3AN\

XC35400AN

Device

/]
y4
Package \ |Frczse
N

]
i J/
v
Top-Level Source Type HDL
Synthesis Tool XST (WHDL/Verilog)
Simulator 15im (WHDL/Verilog)
Preferred Language VHDL

Speed

Property Specification in Project File Store allvalues

Manual Compile Order o

VHDL-200%

Enable Message Filtering

Figure 4: New Project Settings

|+§ | Hierarchy

o , bAwFi
7=} add source|

Now we need to add some source files to the project. We do this by selecting Project>>Add
Source... option in the main menu of the ISE Project Navigator window or clicking on the
icon with a green + sign located near the Hierarchy window. s n

If the source files for the example are in the /Sources/MyFirstExample/ directory they will Figure 5: Add Source button
appear in the Add Source window. Otherwise you can either move them to the directory or

navigate to wherever they are. Select them all (.vhd and .ucf files) and click on Open.

s400an-4ftg256

The Adding Source Files window appears
XA showing the selected files with their
Association set to All for the .vhd files and
Implementation for the .ucf.

File Mame Association Library
1|@ aes220_MyFirstExamplevhd All = | work -} One of the source vhdl file is, however, a
2| acs220 MyfirstExamleTestcnch-1.uhd | Smulation 7] work I test bench and as such is only valid for
3 @ aes220_RevAl_FX2_Minimal_¥1.0.ucf Implementation - | work V] . . .
2|@ ses220_RevA1_LED V1 Q.ucf —— < Jwork 7 simulation. To correct that change the field

for  aes220_MyFirstExampleTestBench-
x.vhd to Simulation.

4 of 4 Files (0 errors)

Help 0K Cancel

Figure 6: Source File Associations

Page 6 of 10

technology



aes220_RunningMyFirstExample_V1.0

2.2Simulating your first example

“ In order to simulate the example select the
=1 Simulation view and in the hierarchy window select

MyFirstExample
B £3 xc3s400an-4Ftg256

the testbench. In the process window double click on

:% testbench - testbench_arch (aes220_MyFirstExampleTestBench-1.vhd) the SimUIate Behav'oral MOdeI to launCh the
[

uut - aes220_MyFirstExample_ent - RTL_arch (aes220_MyFirstExample.vhd)

Processes: testbench - testbench_arch

simulation.

=] ‘y 15im Simulater
P2  Behavioral Check Syntax
77 Simulate Behavioral Madel

3
s

Figure 7: Launching the Simulation

The simulator (1Sim) will open in a new window and simulate the design according to the testbench. Note that the testbench in that

example is only one example of
the way of writing a testbench
using a test vector file (see
test_vector.tv) and displaying
messages in the Console
window at the bottom of the ISim
window. The signals appearing
in the graph window are the
ports declared in the testbench.
They can easily be renamed in
the graph window (using F2 or
double clicking on the name) or
it is possible to simply drag the
signals from the Objects window
(select uut first in the Instance
and Processes window) to the
graph window.

Object Name
If soft_reset_in

3 U Be_clkout_in

A ;- 25 led_out[41]
) ) testfproc [ &9 sw.in[2:1]
rg std_logicf1164 W 1 35 led s[a1]
r_g numeric_ftd 1 active_reset_
(el std_lagiclprith
(% std_logicfunsigned

(4 textio

® ®ow o e o

Select uut

# restart

# run 1.000s Messages asserted in testbench
Simulator is doing circuit initialization process.
1575 n: Note: Teot complete. (Rastoench). appear here

] ] Compilation Log | @ Breakpoints | (& Find in Files Results m Search Results

Figure 8: 1Sim Window

AESSENT

technology

Page 7 of 10



aes220_RunningMyFirstExample_V1.0

Note that you can save your setup either as the default configuration file (Default.wcfg) or with a name of your choice in which case
you need to set the property in the ISE Project Navigator window.

¢ N~ T

Switch Name Property Mame Value
Use Custom Simulation Command File ]
Custom Simulation Command File E
Run for Specified Time [¢]
Simulation Run Time 1000 ns
WaveForm Database Filename Jmedia/Data/Workspace/vhdl/MyFirstExample/testbench_isim_beh.wdb E
Use Custom WaveForm Configuration File
Custom WaveForm Configuration File Enter flle name and path here E
Specify Top Level Instance Mames worktestbench
Load glbl [%]

Tick box for Custom Configuration
File if using one

Eng

e W som [ o

Figure 9: 1Sim Properties

2.3Implementing your first example

Once the example has been simulated and is working according to expectation the next stage is to implement it. That is we will now
compile the program into the configuration file to be
downloaded into the FPGA. Before we do so we however
need to modify our example. In order to see the LED
flashing we have to change the frequency at which they
do so. Open the MyFirstExample.vhd file and comment
S T E out line 67:

=
=B 5 £ xc3s400an-4Ftg256
= . . aes220_MMyFirstExample_ent - RTL_arch (aes220_MyFirstExample.vhd)

[ aes220_RevA1_FX2_Minimal_V1.0.ucF lf count_v = 2 then
[ aes220_RevAl_LED_V1.0.ucf .
& and uncomment line 68:
if count_v = 16777215 then

In the ISE Project Navigator window select the
Implementation  view. Then select  Generate
Programming File in the Processes window and either
right click on it to select Process Properties (or select
: Process>>Process Properties in the main ISE Project
P———————— ~ Navigator menu).

Design Summary/Reports
Design Utilities

User Constraints
Synthesize - XST
implement Design
Generate Programming File
7 1§ ConFigure Target Device
@  Analyze Design Using ChipScope

Figure 10: ISE Implementation
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In the Process Properties window tick the Create Binary Configuration File option as it the file format required by the
aes220programmer software to configure or program the FPGA.

Switch Mame Property Mame Value

: 2 [ -d Run Design Rules Checker (DRC) [%]
- Configuration Options : —
‘... Startup Opkions -j Create Bit File 3¢
> Readback Options -g Binary: Create Binary Configuration File 3¢
‘. suspend/Wake Options " . X

-b Creakte ASCIl Configuration File

-g IEEE1532: Create IEEE 1532 Configuration File |

-g Compress Enable BitStream Compression |

-g DebugBitstream: Enable Debugging of Serial Mode BitStream [

-g CRC: Enable Cyclic Redundancy Checking (CRC)  [%]

Tick the Create Binary Configuration File option

Standard |~ [{% Default

QK Cancel Apply Help

Figure 11: Configuration File Process Properties

Now click OK to shut the window and double click on Generate Programming File in the Processes widow to start the compilation.

If everything goes well you will end up with 3 green ticks for the Synthesize - XST, Implement Design and Generate
Programming File fields. If so congratulations! You are now ready to download the configuration file into the FPGA.

= Design Summary/Reports
Design Ukilities
User Constrainks
Synthesize - X5T
Implement Design
Generate Programming File
Configure Targek Device
Analyze Design Using ChipScope

s [RNBRER T rics [0 v |

arted enerate Frogramming File
Running bitgen...
Command Line: bitgen -intstyle ise -T aes220_MyFirstExample_ent.ut aes220_MyFirstExamp

Process "Generate Programming File" completed successfully

Figure 12: Successful implementation
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2.4Confiquring the FPGA

Connect the aes220 module to the USB port of the PC.

Open the aes220programmer. The module serial number and other information should be displayed on the top right part of the
window in the module information frame. If more than one module is plugged into the PC you can select through them using the
Module ID on the left side of the module information frame. The Module ID will increment automatically, starting from 0, with each
new module plugged in.

Browse to the binary file just created, which should be in the working directory selected when creating the project and click on
Configure FPGA.

Once the configuration file is downloaded into the FPGA it will start running automatically. This is indicated by the DONE LED (D7)
lighting up. Also the example will light the LED D1, D2, D3 and D4 in a counter clockwise manner. Pressing switch SW2 will change
the flashing direction and pressing switch Sw1 will set the direction back to counter clockwise.

Module identification if more than
one module is present

Module information

[fmedia/Data/Workspace/vhdl/MyFirstExample/aes220_MyFirstExample_ent.bin

Close

hank you For using aes220 Programmer.

essentTechoooy
Figure 13: Loading the Configuration File

What we have done here is configuring the FPGA. However a FPGA needs configured each time it starts up. If we want the FPGA to
start up in a particular configuration we need to write this one to the Flash memory inside the FPGA.

Note: in device Flash memory is a feature of the particular FPGA used on the aes220 module as a FPGA normally requires an
external device to store the configuration binary.

To do that we simply click on Program FGPA instead of Configure FPGA. The configuration file will then get written to the Flash
memory and the FPGA will get reset and start up with the configuration file present in the Flash.

Note: the FPGA will start up with the configuration file present in the Flash memory each time power is applied to the board, either
via the USB port or one of the Vin input on connectors P1 or P2.

There is no need to use the Erase FPGA function. The Flash memory can be reprogrammed without erasing the memory first which
reduces the numbers of write cycles to the Flash. It is also possible to load a different configuration file into the FPGA without
modifying the one present in the Flash memory. Obviously if the module is reset it is then the configuration file present in the Flash
that will be loaded.
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